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[ # f t ii si< <D as H ] 

iexM^-5. oaw±E.-Q-i. 0 om^K)^:>z^< (i. omtt 

WOIs] 0 {c^fh:^|&]{ct9IB ZM^ 3 4 . 6*JW±ao3 5. 1 S Jii T 0 4£ ^ fc Z ' M tc 
tt*]l 1 {cte«c<0£E«til!j^(c *3(/^T. BU f E 7|< « (± . » ^ {c jl^ t" ^ bu IE X ' W;^|qIcDft 

Wat) <om^nA<om^^ e t Ltc t^ic. 
[St 1 ] 

«>°= (-1.0222350x10^x0^+1.0670709x10^x02 

-3.7128983x10^x0 + 4.3063628x10** ±3) ° 

('fa L 34.6^0 ^35.1) 

T' ^ c # ?S i: -r S « H i& o 
C W « ^1 3 ] 

m^m 1 ictim.<Di±mmW)^ic^^^x . mti7k^a^i>i. fc^tt-r ^ miex ' 

5*M 5 fg*}gn?fco T. HufE Z ttlsl t) OlHl^^S(Da«* 0 . MfBX' W IhI 0 O m |g ^ 
[S( 2 ] 

^^°= (-1.7916667xl0'x93 + 1.8731250xl0'*xe2 
-6.5277908X 10' x 0 + 7.5832595x 10^ ±3) ° 

('fSLL 34.6^9 ^35.1) 

C » * « 4 ] 

TKB^.tDSMW^Sr Xffl. a«M^YW, Jt^W^ZWfcL. MIE Z ffi © [h1 0 tc ^ ft ;^ [&I {c 
lEXllS^-lS. 9JSfJi(±So-5. OJSJWTlHlte^-yrTiaSb/iX'ffitc^tT^ja^* 
MfEX'fatD|5]0{c^it;^(Sj{CHi)fEZ|fi%3 4. 2;SJi(±B.03 5. SJSJiiTlsllE^ 

[W*iB 5 ] 

MaR^ 4 (cfBeoEEBStt^^ti: feV^T. W f E 7j< b^b fiS l± , /? 5 fc ?>f « f E X ' IftTJl^JcDft 
**^8 0^*r^T'feoT. Bf|IEZ$fi|5]t)OI5]te^SOi!(<B^«^ MIE X ' »ai [Hi ^) <D Is] ft 

CS( 3 ] 

0°= (-2.91652x10-^x^2 +1,39515x10"' x^ + 35.1541±0.2) ° 

(^SL.-15.9^^i^-5) 

C W * « 6 3 
[ Ifi * li 7 ] 
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[0 0 01] 

[0 0 0 2 ] 

C t¥ 315 <D j$ Ifi ] 

>rX{rffii,^e,nT«/>5o c:(DAT*>yhtRl±. — it X 14 fc ¥tf T o T ^ XZa*XW 
[51t){c 3 5. 2 5ja^th73l^ (XfiS(D-X;i?|6l*^e. + X7J[S!l^^fc«-&;graJp) tc@iK? 

[0003]' 

CO A T;<7-y h«*^e,Jg^L/'c:E«®«i^ (7|<S1S»)?) O M SJSfilt 14 * E 1 ifc^ 

^|l^^:b/c:ii^S^^(iM(m&:ppm)^^bT^^-5o 20 
[ 0 0 0 4 ] 

imm:$cwt. 1 ] 

ItW^ 3 2 1 8 5 3 7 ^^jUS 

i^%mm:icm 1 ] 

p. C. Y. Lee, Y. K. Yong^, TFrequency— temperatu 

rebehaviorofthicknessvibrationsofdoublyr 

otatedquartzplatesaffectedbyplatedimensi 

onsandorientationsj. Vol. 60, No. 7, Jou 

rnalofAppliedPhysics, 1986^10^10, p. 2340 

[ 0 0 0 5 ] 30 

[fSB-aA^)S?*L±d tt ^mmi 

!***^^/£<^£ffl^nT(/>«ATA-vh«l±. 01 lfc^bfcJ:3fc. J^Sf^iSJKIt'ft^r 

Tjkt 2 5 x<D 1 1 <DmT&&.icM-r ^ mm^mmtK i o o x j&m ic ^ \.-^ r mm ic :k ^ < ^ 
So c<Drc>sb. m ?i a - 2 5 °c i)^ (b + i 2 0 X X (Durn^rn ^ m. ^ t . mw.m®&<D^ 

l&i|l3!)^3 0ppmJ.XrtJcA-5<fc^^;<7-yhft*^#ftL=S:l/>o C (D tcib . ii!]«fflg|5p°p<D<t 
•?*j£;i.>}aieii5Htcfel.''T^ffl*n-5*ftg§{i:A T*-y h«3b>?.*S*SISl!l^?rlS«tLfc 

«»Jg^*'J'^*^ffllli::*-So ilco/-ci6. ;Al/MS)giBH. #{C-2 5r*^e.+ 120 

ii -r s 7j< ffi w ? 7!)^ * i6 & n T 1/^ « o 

[0 0 0 6 ] 40 

^LT. ±iaLfcJ:d{C-2 5°C7b^e.+ 12 0iCcOli5H{c:feltS^MSi(flM<0^ 

K)itS*<3 0 p pmJ;0;*:#(/>/-cA{), gi^j^fflgPffi^&ifi: LTffiffl-T^l©^. ra]affi{K(HlSS 
^mif % C t ic J: r) . ^iftSf^: J: t) ^^^-Iffclglilg^rtfTU^/co b L , }Siat««|51SS 

[ 0 0 0 7 ] 
[ 0 0 0 8 ] 

[isii^s?i*-rs/c4i>o^e] 
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-:5v^T^^nfcfeOT'. *fiWtc^^ 7j<:SO«^M^ X ffi. ^MM^YM 

. Z Itt t: Z W<0!il t) fc^tf-;^|p]fi: XW*- 5 . 0 S Ji^ ± -c? - l . oa[*« 

.X{±+1. OJS J: fe;*:^ < («=1. 0 :&t,>o ) So 1 5 . Q^WTIhIIe* 

•^T^^LfcX' ffi(cTtT*S^*L. HtjfHX; WOI5I»?{C^ff-73|p]{cMIBZtt*3 4. 
6]gJ^±a.o3 5. 1 J-;^ T mite $ Z ' Mfc¥.fT>S:m«:^-r ^ 7K^B«*^ e. ^ C i: ^ 

[ 0 0 0 9 ] 

COO 1 03 

^Mfct^;gra*p{cLTV^So Se-DT. M^tf rzifi<iD|5I»?fc^tt:;^[^tcj t li . T-z 
;^[Ri*^?. + Z73iSi{cMT^tf-7?lRl{cji:i,>diii:-p;a&So 

[0011] 

:fyyhMt<Dmm^m^rco ^lt. ±lE<^)ffi«^i!)>i^{c^3^/^T. jp^^jt^-r^Huisx' 20 

■ Wi5it)cDlHlte^|jaPOiS:M*0i:L/'ci:#{i:. 

[0012] 
[iSt 4 ] 

^ii^= (-1.0222350x10^ X 03 +1.0670709x10^x02 

- 3.7128983X 10^ X e + 4.3063628X 10^ ± 3) 

('fa L 34.6 ^0^35.1) 

30 

[0013] 

■p* « c t i: b T v> « o cntiij;!?, - 2 5 "t;~+ 1 2 0 *c«oi£i/>iaa[ffiHicfe(<^ 

T, Xiatk^M 5 ]L;t± 2 2 *»S©flEm®iftM'(Diia^S(*^^^-&3 d t So 
[0014] 

^^m-v^-D r . zffini t) tonngftsostflt* « . x' wig o o la^Bft fioisflt * 0 i: b 

fc i: ^ . 

[0015] 
[|^ 5 ] 

(p°= (-1.7916667x10^x93+1.8731250x10^x9^ 
-6.5277908x10^x9 + 7.5832595x10^ ±3) ° 

34.6^9 ^35.1) 

[0016] 

T*$) « c tbTi^So e:n{ci:t)x - 25'C~+i20 "CojE t>igSfflSH i,> 

[0017] 
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■erT^^LfcX' itttciptf ^ffl^W HiitBX* iM <0 H 0 tc ^ tl- 7? IpI {c St( f H Z ipi& 3 4 . 
coo 1 8 ] 

^#'ftti:fett-5^jft»<SM<^^i9l«S*3 0 p pmtirttciRft^ciiijb^Tf?. jKi/^SfilBHtc 
[0019] 

mtommmr-ii. yR^mf&n. miE icn-r ^mmx- w ^ isi © 5 * *^ s 0 i^^^mv ^ x . 

[ 0 0 2 0 ] 
IfSL 6 ] 

e = - 2.91652X 10-^ X ^2 + 1.395 i5x 10"* x ^ + 35. 1541± 0.2 

[ 0 0 2 1 ] 

T'fe-Silii^ttMfcbTt^Se CintcJcO, - 2 5'X:~+12 0°C(D/2;t/^igStEHfCfe(/^ 
[ 0 0 2 2 ] 

[ 0 0 2 3 ] 

cntciO. gW^fflgPS^ i:<D J; ^ fc. -(jl ffl 5 n i. iSS 15 H t.^ « T- ^ -p T . 
[ 0 0 2 4 ] 

ClgW<o^«i©J^«8] 

[ 0 0 2 5 ] 

7i<a<DiKSMi mmn. ytmm) <o V zmtc^Lxm^-^ittc^y hnicj;:. 

tttSiaWtciiB^^nTt^-s (efij;^tf. ^tffF^i:»cl#Bg) o ^lt, - 2 5t~+i2o 

[ 0 0 2 6 ] 

micti y h n ^ I. tz t£ If X It . JljSS(C0S5EL/-c*-y hl|cO®«^^$^-r.i.ili:A^T' 

#*(/>o 0ij^jf, m \ \ icmmiSLum^ia^^TnLtc AT hmi}^^^^7ii^Bmm^it. 
;^-;'hft*'is)i;ji^T'feoTt>^ :7^>^coxia]:k (^■7>'i'<DX' y;0](Dm-s^y'7> 

*:^lRl»cg{t-r So ceodtti. 2«l{co^,^TlHl^ELfcffiS^»|li^r^^07KS«^c-^^,^T^>, 

mm<om]^^^s-rct^^-micm^rix(.-^ (m^i£. i^iti* xhk i o l t 
, y ^ > (D X mtt ^ m m fc :^ -y b n ^ m & t ^ 'H'S ti^ & ^ o 

[ 0 0 2 7 ] 
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i: ■:> r :/ ^ y ^ (D X mtt ^ m < L fc t mm I ^X^^iS^ < ^ ^ a cdT-fe^ a y hn 

[0 0 2 8 ] 

^ fl- 7? lol * fc it iHl *i ? ■& X ' fa ^ |g ^ L V C<DX' W ^ 52 ^ ^ ^ o ^ e> {C s 

7l<^B*gi 2t±^ X' M CD [Hi Die. zffi^^tt;^rR]{c e fcitiHi^^-&fc: z ' wtciptf^a^ 

W L T I/-" S o 
[ 0 0 2 9 ] 

xn — f—^y a XOti y^h n i^-O l,^X U ^ fcmm. - 2 5"C~ + 1 2 0° <OMfiffiH 

^ r itmffi^^ tz m f&nii^w ^ n ^ i3 y h n ^ Km tz o 

[ 0 0 3 0 ] 

S2t±. xait(01{C:^Lft7KSiKl2 3b^e.f#fc:/5>'i'OX' T^I^IcDfiS^ffi^lgJ? 

•vm^tzm ( T PI' u ) ) *M 0 . 0. zmit ( 0 i tc ^ l t-c tk « i 2 *^ ^ z-c :r ^ > 
i'oz' :^[R]cog^f^s%fiffT'Sijo/c« (i;iTiBic) ) *^6. 2 o^m^m^T^ s> -o r 

fecOT', Z#^X'fft(DIs]ptC^H-:3^[Dl{C3 4. 7ja(8 = 3 4. 7°)[illte? H±.T 13^ 

. 5 % T o fc o . 
[ 0 0 3 1 ] 

SMISfflM (^ffi: ppm) T^^c 02(£:^$nTV^^<t^ic. 0 = 8. 3°<D^-g-. 
?Sja2 5°C<Di:^©ia«t»^»tpi:Lfj:jgMS(<lM'0^«Iili*^. - 2 5°C~ + 1 2 0°C<D 

mif ^ c ttj: < )t**s-r « <i t I? « 7^1' x5bM# e. n«^o 

[ 0 0 3 2 ] 

fcffb. 0=1 6*'JW±®^tz:t±tti/L%iSJS (0 1 icOjiSCfc^^n-Sidfc^iSStS*^ 

fti6{g?aM^{cfet,^T;ii^S!(<0{gT*^*L<:ft'3ji?S^IS®^(0^ij!)i|iSA^3 0 p pmJi^rttc 
A ^ ii i: )!)^ T' ^ * o |5l fl| fc 0 - 1 ]S ± + I m i-:iT <0 m icli fp ibUmti^ A T A y h 

li - 5 . 0 miH±. - I m^m. Xl±+imi:<oi>:k^< (+ifitt-&S*i/^o ) . +1 

5 . 9 ]g J-XT a S H/^ o L -3 T . h ^ 0 t± . 

[ 0 0 3 3 ] 
[S( 7-] 

[ 0 0 3 4 ] 

[ 0 0 3 5 ] 
[S( 8 ] 

1<^^15.9° 

[ 0 0 3 6 ] 
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[ 0 0 3 7 ] 

jrbtcjzoT^ffr^o ^ ex. ^B^^e.«. ±m(o xmtt I o. o. zmtte . 2. ±m 

)bM 6 M H z <D.zKSIgi&? t»COI,>T, iafifBHA^-2 5X;~+l ZOTC^CfeltSJSMa 
ig«f#14<DSii*-y hft<o]±«!«rfT*ofco ^OiKS^riaste^-r, 

[ 0 0 3 8 ] 

0 3 (¥{4 : °C) T-*D. ?fifM7b^)'a]g2 5X:<0i:$Oi^iSSt^SJpi:bfe 10 

m^&.mm (.mW. ppm) T'feSo 03O||iBltc^?tlTV>5J:3»C. XjaJt*MO. 

= 34. 7°T*fec.fco cntcJI^LT^ |pI0cO«^i^fc^b/'cXSlt3t»^2OT'fe5:*;#5:li 
Ayhft*^0 = 6. 1". e = 34. 7°Ofc$tC, jl&Scjaig!|#'14 

*M# ?> n fco 

[ 0 0 3 9 ] 

^>S<li:*^B^c,*^f::ft^), - 2 5° ~+i 2 QiCOiajaSBHtcfei^T, 
i|iA^3 0 p p m^[fi tt^ ^ i3 y hftOigH)b^XjaJ:bfcJ:oT:*:*<S«:^Rr^tt5b^*«o 
[ 0 0 4 0 ] 20 
5e.{c,04tc|pIC;d-yhft(0 = 3 5'. 0 = 4. 5')-e|pIi:jg«?rfco7^V^'fc 

ecDtti^^r^fo <i©04{±, emu ■■ °c) . istmifumz5v<Dt^(Dmm. 

i&^mm i: i.rcmm&.mM imm ppm) t-^o. miiST'^ L/iftiiis*^««i)gjP i %. 

•^c T'. ±m tc z -D (D 7k mm ic-:) i,^ X . mi&^{m&<D^mmi)'^ 3 o p p mi:iifi tti 
^ A iff ^m^m.um^nti^m ^ tx^ ti y h n<D mm ^m^fco 

[ 0 0 4 1 ] 

05 Xmtt2 0 . ZajtlS, -fU— h^'^-y^mz. 5%.^tg|i!)jlig??^16MHz 30 

tcn^0 T'fe-So LA^b. X ait o /c . mmmmtt'^^f^ tcK> t ^ 

tmmm^tf^^it-t ^ e titmic^mm\^tcmK>xib^<Dx. z ^\cxmtt^ \ 5-22 

ST-^fb^-d:. i'Sfe 1 ~6 %*T-^{k^-J±TSjgi^iie«:«I^L/-Co ^- <D )K 

[ 0 0 4 2 ] 

hfz-b^-oX. X fflit^M 5 t:i± 2 2 *}fSO«-&. a<i?*®«SSciaie«l^14*Mi n S 0 <0» 40 
# )hf -5 0 t± . 

[ 0 0 4 3 ] 

[S( 9 ] 

<f> = -1..0222350X 10^ X + 1.0670709X 10^ x 92 
-3.7128983X 10' x 0 + 4.3063628x 10' ±3 



[ 0 0 4 4 ] 
[ 0 0 4 5 ] 



50 
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*>;So Lfc>t)^t3T. ««tt^#^bfc«^. e<3 5. 1 • C bV^o L*^ 

MfHLfc J; ^ ^^:^i»)^<D?^■ria«!|#'l4«xal:b^^«@M»^c;^^ < ^P^tiSo MbH 

^figPJ-:^n<D x5aJ:bA^ 2 2 J.x±©«^. iP h ^ 

»)fe;^^< (1. OAli^^'&W^o ) fiO 15. 9 latiTT'fe D ^ e 3 4 . 6 SW±. 
3 5. 1 fiJiiTt?*«^^S*^feSo fib. « 1 SJ.;iTO^#-^l±. AT^-yHgll? 
i: s l£ |B| =^ © M ffit ia 4$ 1£ b ^ ^ * V ^ -ft «> < o 

[0046] 

0 6{±. xajt 1 0. 0. zatte. 2. h /<-y ^« 2 . 5%. ^si&JSMSti 0 

MHz<D7XStg|&^ti:oV>T. -2 5^~+l 20° cD^SfiiBHtc^fet/^Ti^rgt^flMO^ 

il)i|g*^3 0ppmJ^rtfc^^;^'yh^^5^«>^-*>®'^'fe^° •EPT-^Nb/co iltl?)©*^ 
x-^li^i!iT*^t-M3Stt«i±t-#&-r«iii;*^fe*>o/toB5li5T'7jsb/c«i:ra«l{<-Xja 

jt*5~i 5$-e^ft*-&. ri^— hA>y^«feo. 5~-4%$-eS{l:*'^T«jifli^Sg 

[ 0 0 4 7 ] 

[ 0 0 4 8 ] 
[St 1 0 ] 

^ = - 1.7916667X 10' X + 1.8731250X 10' X e' 
-6.5277908X 10' X e + 7.5832595X 10' ±3 

[ 0 0 4 9 ] 
[ 0 0 5 0 ] 

0 7ti. X fflht 1 0 ®7KB^Bfiit)^«?:) e = 3 4 . 5 ° tc *3 5 iffiStiaa#tt ^tp b o 

iSaUM ppm) TfeSo ^-bT. EttJil«lT-^bfcft^*^0 = l2''<Dfc#« 

^&iS?S)S#'l4T'^t), iKilia*^«.= 1 3° ©i:^©^iSajaS1#ttT'fe5o 

. [0051] 

0 {C ,T^ 2 n T V^ ;5, J: d {C. X 5ait 1 0 CD ^ff tc V- T l± 0 = 3 4 . 5 * T . f -^T O 0 
fe(,>T. - 2 5°C~-+i 2 0'X:<DrajSI5Htct3fc-QTa»^:)ai«SScisa!f#'l4^#^c:i:*^ 
T' ^ 55: o o C n . ^ ft -hS ffi < * "T ^ fc «6 T -1. i: # ;^ ^ o X^klS^-oX . 
e<Dm^^t. 3 4. 5S^TPIi:bfco/-cfcb. 0 = 3 4. 5'.;Sr#$*0>o-r^to-^, 
0 15 SB l± . 

[ 0 0 5 2 ] 

[f( 1 1 ] 

34.6^6^35.1° 

[ 0 0 5 3 ] 
[ 0 0 5 4 ] 
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in±icmmi^tz i ^ ic 4> = - 5 ° ~i 5. 9° $T'<o^igeT'. 'um^^<D B:m^EEmmm 

^B^:0<Dm^i)■^&^t><otmxmss^^n^rcom8^ii. xaj±2 5. 0. ziajtie. 5 
> ±mmmm^ti^ 2 i mh z o 7k mm"? ^mf^^rzti y h f^(omi&^r^m^'\i^mmLrz 
feoDT. zw?r■f'L^i:LTv^'•:^x7?lPIti: ( - z 15 m ^ + z ys ^ ^ tc m ^ mm t v 

X Rmm^if^iC) 10ft@«KLTT'^fcffiJg:X'W<Dlalt>fC^ti-73(^{i:3 4. 0 mt^^ 3 

5. 5 m (. e = 3 4 . o'~35. 5'')$T|Hii£^-&Tl9:SLfcf:^<D. iSfil^'ttoe 

[ 0 0 5 5 ] 

S8^i^ siittA^iaia (.mm ■■ °c) r-fet). istmti^'umz 5 x<d t ^ (omi&^^mm t i^tc 10 

(*(£t: ppm) -pfeSo 08»j:^^nTl,^-5J:^{c. 0=-l 0° Te = 3 
4. 9°<D«^. rSa2 5°C<Oi:#OiliS^=SraiptL/c:^ig^(lMO^«]'liA^ - 2 5 
*C~ + 1 2 0t<DisaiiSH{c^3i/>T, JliS?igc<SMo^Sbi|i*^3 0 p pmJWrtcojgSb^*^^ 

. um^mm^^mif ^ !i < nit-r ^ c t ti^r- 1 % KM'r^^^-^ xf^m ^ ti ^ o ^mm 

e.0. 3ltJ-;i±-rnSi:.E8ti: — ^^i^T'^L/£:0=-lO°. 0 = 34. 6 ° <D ^ ^ 

tcMS-^^^St*^;*:* < * t) -r *v * rc t±iRi0©W[ita»c;S^ L 0 = - 1 0 ° . e = 3 

t> o 20 
[ 0 0 5 6 ] 

09 tt. xahb25. 0. zatbie. s. ]y- h ^'^.y ^ m 2 . 0%, ^jgift/iiStSta 

OMH zCi7l<Sffil!)^{i:-r)V^T, - 2 5iC~ + 1 2 0° <D Um ^ & IC ^ T m ^ &. iM S <D 
mmma^ 3 0 p pniJWl^i::&S*-y hftSr^giT^bfco c:n5.coim-r-i>{±l|iSST'^ 
-rMSStft«8±fc#ffi-rsci:*^^*^-:>fco tugi5T'^Lfc<Di:|S|^fc xajt^^ 1 0-80$ 

[ 0 0 5 7 ] 

bfcjb^^T. XSJrbl 0~80O7j<fBSK)?O«-&. B fiF ^ il « It tt ^ O e 0 

[ 0 0 5 8 ] 
[S( 1 2 ] 

9 = - 2.91652X 10-^ X ^2 + 1.395 i5x 10"* x ^ + 35. 1541± 0.2 

[ 0 0 5 9 ] 
[ 0 0 6 0 ] 

t. 0 = - \ 6 ' <D ic t,i jL^'U^ ti^ 6 0 ViU ± t ^ ^ nb i&'Umi^ ^ X m 

m^<Df&Tt/^m L < ^ c tJe-pT0OTPS«> -1 6" Jb^M^Ll/^o rate I.. <t> = - \ 6 40 

[ 0 0 6 1 ] 
[S( 1 3 ] 

-15.9^^^-5° 

[ 0 0 6 2 ] 
[ 0 0 6 3 ] 
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0 = 3 4. 1 °T*li. mi^l^(0±X<0 <t> iC^^^r - 2 5-0-+ 1 2 0 °C CD'Ummm tc 
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